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Dental health is an integral component of overall healthand affects bothphysicaland psychosocial aspects of child well-being. 1, 2 Dental caries can result in various detrimental effects on children, including pain, failure to thrive, poor nutritional status, and behavioral problems. [2] [3] [4] [5] [6] Early preventive dental care has been demonstrated to prevent dental disease when administered within the first year of life. 7 Evidence also indicates that children who receive early preventive dental care are less likely to require subsequent restorative or emergency treatment 7 and have lower dental-related health care costs, particularly among high-risk populations. 8 The American Academy of Pediatrics (AAP), the American Academy of Pediatric Dentistry, and the American Dental Association all recommend a routine oral health assessment by a qualified health care professional by 6 months of age with a "dental home" established by the first birthday. 9, 10 Little is known about the factors that distinguish families who receive dental care in early childhood from those who do not. This information would assist primary health care providers in targeting preventive care recommendations to families most at risk for not following these recommendations.
Given the importance of early preventive dental care, the primary objective of this studywas to identify demographic, social, dietary, and biological factors associated with families who do not seek dental care in early childhood in a population of healthy urban North American children seen for routine primary health care. Our secondary objective was to determine risk factors associated with having cavities in the primary dentition among children who received early dental care.
METHODS

Study Design
This was a cross-sectional study involving healthy urban children receiving primary health care at a TARGet Kids! participating family medicine or pediatrician' s office between September 2011 and January 2013.
Study Population
TARGet Kids! is a collaboration between University of Toronto child health outcomes researchers and primary care physicians from the Department of Pediatrics and the Department of Family and Community Medicine to collect longitudinal data on common health problems affecting urban Canadian children. Children 0 through 5 years of age were recruited by trained research personnel embedded in 7 participating pediatric and family medicine practices. Sociodemographic, nutritional, lifestyle, and dental care use information was collected during a scheduled primary health care physician visit through a standardized parent-completed survey instrument based on the Canadian Community Health Survey. 11 Children who had health conditions affecting growth (eg, cystic fibrosis), those who had chronic condition(s) (except for asthma), those who had severe developmental delay, and children whose families were not able to complete questionnaires in English were excluded from the study.
Outcome and Predictor Variables
The primary outcome variable was never having been to a dentist. This was determined through parental response to the following question: "When was the last time your child was seen by a dental professional?" A response of "my child has never seen a dentist" was classified as never having been to a dentist.
Our secondary outcome variable was having 1 or more teeth affected by cavities, among those children who had been to the dentist. This was determined through parental response to the following question: "How many dental cavities has your child had?" We chose to include dental cavities only among children who had been to the dentist, because parents of children who had not been to the dentist may not know that their child had a cavity.
Covariates chosen as potential predictors of dental care-seeking behavior and oral health were identified through a review of the literature and included age (in months), gender, maternal ethnicity (categorized into European, East Asian, South and Southeast Asian, and Other, which included Arab, African, Latin American, mixed ethnicity, North American aboriginal, and Oceania), selfreported before-tax family income, mother' s employment status, father' s employment status, prolonged bottle use (defined as using a bottle during the day or night beyond 15 months of age 12 ), daily number of servings of snacks (defined as sweets, candy, chips, or fried snacks), daily milk volume (defined as daily number of 250-mL cups of cow' s milk, soy milk, or other milk) and daily volume of sweetened drinks (defined as daily number of 250-mL cups of 100% juice, soda, pop, or other sweetened beverages). The total daily consumption of milk was dichotomized into ,2 cups and $2 cups per day, consistent with recommendations from the AAP 13 and Canada' s Food Guide. 14 
Statistical Analysis
Descriptive statistics were generated for the main outcome and covariates. For our primary analysis, a multivariable logistic regression model was developed to examine the relationship between never having been to a dentist and clinically relevant socioeconomic, cultural, dietary, and biological variables specified above. All potential predictor variables were included in the final model regardless of their associated P values to avoid potential bias of the R-squared and standard errors. 15 For our secondary analysis, we repeated the primary analysis using multivariable logistic regression to explore risk factors ARTICLE associated with 1 or more dental cavities among children who had visited a dentist.
All statistical tests were 2-tailed and significance was considered at the 0.05 level. Statistical analyses were performed by using SAS 9.3 (SAS Institute, Inc, Cary, NC) for Windows (Microsoft Corporation, USA).
Research ethics approval was granted through the Research Ethics Board of the Hospital for Sick Children and of St Michael' s Hospital. All parents of participating children consented to participation in the study.
RESULTS
Population
Of the 2771 children who participated in TARGet Kids! between September 2011 and January 2013, 2505 (90%) had information on dental visits and were included in the analysis (Fig 1) . The mean age was 48.8 6 26.2 months and 1309 (52%) children were male. A total of 949 (38%) children had not been to a dentist. Only 1.9% reported seeing a dentist by 2 years of age and ,1% by the recommended age of 1 year of age (Fig 2) . Of those children who had been to the dentist, 374 (24%) were reported to have had at least 1 dental cavity. Population characteristics are presented in Table 1 .
Factors Associated With Dental Care
For our primary analysis, multivariable logistic regression identified that the likelihoodofneverhavingbeentoadentist was associated with younger age, lower self-reported family income, prolonged bottle use, and higher total daily intake of sweetened drinks (Table 2) . With every 1-month increase in age, the odds of never having visited the dentist decreased by 12% (OR, 0.88; 95% CI, 0.87-0.90). The relationship between age and the probability of visiting the dentist appeared to be nonlinear (Fig 2) . Children of the lowest self-reported income families had the highest odds of never having been to the dentist (OR, 2.73; 95% CI, 1.47-5.06 for income group $0-$59 999 compared with the highest self-reported family income level). Prolonged bottle use was associated with increased odds of never having been to the dentist (OR, 1.43; 95% CI, 1.03-2.00). With each cup increase in the amount of sweetened drinks consumed daily, the odds of never having been to the dentist increased by 20% (OR, 1.20; 95% CI, 1.01-1.42).
Factors Associated With Dental Cavities
For our secondary analysis, results of our multivariable logistic regression model for dental cavities among children who had been to a dentist are shown in Table 3. Older age, East Asian maternal 
FIGURE 2
Probability of dental visit or cavities by age. The blue line represents the probability of having at least 1 dental visit as a function of age. The red line represents the probability of having at least 1 dental cavity as a function of age. ethnicity, and low self-reported family income were significantly associated with having 1 or more dental cavities (see Table 3 ). Every 1-month increase in age was associated with increased odds of having dental cavities (OR, 1.04; 95% CI, 1.03-1.05). Figure 2 shows the predicted probability of having dental cavities by age. East Asian maternal ethnicity was associated with higher odds of having cavities compared with European maternal ethnicity (OR, 1.90; 95% CI, 1.17-3.10). Children of the lowest self-reported family income group were shown to have the highest odds of having experienced cavities (OR, 1.91; 95% CI, 1.10-3.29 for income group $0-$59 999 compared with the highest self-reported family income level).
DISCUSSION
In this study we have identified that ,2% of healthy urban children younger than 2 years of age seen for primary health care received dental care, and ,1% by the recommended age of 1 year. 10, 16, 17 Older child age was associated with decreased odds of not having been to a dentist. Lower self-reported family income, prolonged bottle use, and higher total daily consumption of sweetened drinks were associated with increased odds of not having been to a dentist. Among children who had been to a dentist, older child age, lower self-reported family income, and East Asian maternal ethnicity were associated with increased odds of having 1 or more dental cavities.
The provision and funding of dental care in the United States and Canada is remarkably similar. Dental care is not part of Canada' s universal health care system and, as in the United States, dental care is primarily provided in private practice settings on a fee-for-service basis. 18 Like their American counterparts, many Canadian children have dental insurance through their parents' employment benefits packages. Many other families pay out of pocket for dental care. Similar to Medicaid in the United States, which provides some dental benefits to poor and disadvantaged children, Canadian provinces provide limited dental benefits to poor children whose families receive Employment and Income Assistance (Social Assistance). 18, 19 Also similar between the 2 countries are dental benefits for First Nations and Inuit children through the Non-Insured Health Benefits program of Health Canada, which is comparable to the Indian Health Service that American Indian and Alaska Natives receive. 20, 21 There is good evidence to support that early preventive dental care is cost-effective 7, 8 and can improve dental healthrelated quality of life, particularly among high-risk populations. Our finding that children from low-income families were less likely to visit a dentist and more likely to have dental cavities complements the existing literature. [22] [23] [24] Barriers to dental care among low-income families may include financial cost, access to transportation, school absence policies, and a belief that dental health may not be important to overall wellbeing. 25, 26 Recently the Canadian Pediatric Society issued a position statement recommending all levels of government to hold dental care to the same standards of accessibility, universality, and comprehensiveness as other services under the Canadian Health Act. 27 Our findings support this recommendation.
We have also identified that prolonged bottle use and greater consumption of sweetened drinks are associated with increased odds of not having been seen by a dentist. Prolonged bottle use, particularly bottle use at night, is a suspected risk factor for early childhood caries (ECC). 28 The mechanism behind this is thought to involve the proliferation of cariogenic bacteria owing to increased availability of growth-promoting carbohydrates. 29 Although controversy exists with regard to the cariogenicity of various bottle contents, several studies have identified that sweetened liquids, whether in a bottle or not, are associated with an increased risk for ECC. [30] [31] [32] We did not identify an independent association between prolonged bottle use and dental cavities, possibly owing to insufficient power. Nevertheless, our findings suggest that children who are at increased risk for developing dental cavities are less likely to have visited the dentist.
As most North American children receive preventive primary medical care in early childhood, primary care providers are in an ideal position to promote early preventive dental care, 33 particularly among children at increased risk for not going to a dentist and those who are most likely to develop dental cavities. The recent United States Preventive Services Task Force concluded that there is insufficient evidence to recommend for or against routine screening of preschool children by primary care providers for the prevention of dental disease (Grade 1 recommendation). 34 Nevertheless, both the AAP and the American Academy of Pediatric Dentistry provide resources and assessment instruments for use by non-dental care providers. 35, 36 It has been suggested that although family physicians and pediatricians hold positive attitudes toward dental care, many feel they are not sufficiently trained to conduct routine dental screening. [37] [38] [39] Similarly, many dental professionals may not be comfortable providing care for infants and toddlers or may not be aware of current recommendations for early preventive dental care. 40 Two recent American surveys reported that less than half of general dentists routinely care for infants and toddlers. 41, 42 Data from Canada is similar. 43 Increased exposure to dental health in medical education and to early childhood in dental education may be helpful. In the meantime, we suggest that primary care providers can play an important role in encouraging early preventive visits to a dental professional.
Strengths of our study include a relatively large sample size with detailed clinical data, which allowed adjustment for numerous social, demographic, biological, and nutritional variables. We also used family-level reported income as a measure of socioeconomic position. Furthermore, our primary care venue allowed for the assessment of dental care use among children who routinely receive primary health care, which is a venue well suited to promote early preventive dental care.
Limitations of our study include the inability to distinguish between preventive and restorative dental visits. We also were unable to obtain information on dental cavities among children who had never been to the dentist because dental screening is currently not part of routine primary health care. Therefore, our secondary analysis may have had insufficient power to detect weaker associations. Furthermore, we were not able to control for the effects of dental hygiene or the effects of unmeasured components of dietary intake such as carbohydrates. Finally, we used questionnaire data, which may be subject to recall bias.
CONCLUSIONS
In this study, only a minority of children who received primary preventive health care also received early dental care, representing an opportunity for prevention. Furthermore, children who were most susceptible to developing cavities in the primarydentition, and therefore most in need of early preventive dental care, appeared least likely to receive it. Our findings support recommendations for publicly funded routine preventive dental care in early childhood. Although evidence for the role of screening by primary care providers in the prevention of dental cavities remains controversial, 34 family physicians and pediatricians are well positioned to place particular emphasis on the importance of early preventive dental care, particularly among those children who are most at risk for not receiving dental care and those who are most susceptible to dental cavities.
